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Claim 

A water-based ink containing perfiime which suitably blended 
perfume, maltosylcyclodextrin, coloring agent and water. 

Detailed expla nation of the invention 
Industrial application field 

The present invention relates to a water base ink containing 
perfume. More specifically, it relates to a water base ink 
containing perfume which can produce clear writing without 
blotting the paper siurface and can emit perfume during writing 
when used in a pen, glass pen, water base ball-point pen, water 
base signature pen, etc. 

Prior art 

Conventionally, water base ink containing perfxme was not 
known, although oil-based ball-point pen ink containing perfume 
was known. 

However, water base ink containing a rose fragrance was 
known as an exception. 

Said water-based ink with a rose fragrance used "rose water" 
obtained by immersing rose petals in purified water as a solvent 
component of water-based ink. The sxirface tension of said "rose 



water" was high enough not to blot the paper surface, so 
water-based ink in which it was used comprised an ink with 
favorable writing characteristics while emitting a rose 
fragrance. 

Problems to be solved by the invention 

However, when an attempt was made to obtain inks of other 
fragrances, it was generally necessary to depend on perfumes. To 
add perfume to the ink it was necessary to add the perfume itself 
to the water-based ink or to dissolve it by combining it with 
surface-active agent. In these methods, the perfume and the ink 
separated. Even when it did dissolve, the surface tension of the 
ink was decreased noticeably, and the ink blotted the paper 
surface during the writing; thus, it was not possible to obtain 
an ink for practical use. 

Means to solve the problems 

According to the present invention, it is not necessary to 
use a special perfumed water like "rose water" in preparing a 
water-based ink containing perfxime or to use a material that 
decreases the surface tension of the ink such as a surface-active 
agent, and one can obtain an ink easily and inexpensively using 
various perfumes freely without the water-based ink containing a 
perfume being restricted by the various material properties of 
the perfume. 

Namely, the present invention is characterized by the fact 
that it is a water-based ink containing an appropriate blend of 



perfume and maltosylcyclodextrin (hereafter referred to as MCD) , 
and the technology on which it is based is a method of including 
the perfxime in the MCD, adding said inclusion compound in the 
water-based ink at an optional proportion, easily making even an 
essential oil or a nonaqueous perfume into a water-soluble 
material, and not inducing a decrease in the surface tension of 
the ink. As a result, it forms an ink that can be used to write 
on a paper surface without blotting. 

Function 

Because the water-based ink of the present invention using 
MCD, the perfume can be contained in high concentration while 
maintaining the surface tension at 40-50 dyne/cm. Also, perfume 
is emitted during writing, and it has the function of leaving a 
slight perfume in the writing. Though the reason is not clear, 
it is considered to be due to the following when hypothesized 
from the inclusion function of MCD. 

Namely, MCD includes the guest perfume or perfume essential 
oil in an inclusion structure as a so-called host, so the perfume 
does not accumulate at the interface (surface) of the ink; thus, 
the surface tension of the ink does not decrease. Also, said 
inclusion structure is partially broken down during the writing, 
and the perfume dissipates; thus, a fragrance is emitted. The 
fragrance remaining in the %nriting is probably due to the fact 
that, as a result of said inclusion compound's being gradually 
broken down and the perfume's being emitted with the evaporation 
of the ink solvent over time, it provides an impression as if 
fragrance has been left in the writing. 
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Constitution of the invention 

Next, the components used in the present invention will be 
explained in detail. 

As the coloring agent, it is possible to optionally use 
water soluble dyes, atjueous dispersion processed pigments, etc. 

As exeunples, there are acidic dyes such as tartrazine (C.I. 
Acid Yellow 23), Sunset Yellow (C.I. Food Yellow 3), eosin (C.I. 
Acid Red 87), Floxine (C.I. Acid Red 18), New Cocine (C.I. Acid 
Red 92), C.I. Food Green 3, Brilliant Blue (C.I. Acid Blue 9), 
acid violet (C.I. Acid Violet 49), etc., direct dyes such as C.I. 
Direct Black 19, C.I. Direct Black 38, C.I. Direct Blue 86, etc., 
and basic dyes such as C.I. Basic Yellow 35, C.I. Basic Red 2, 
C.I. Basic Violet 1, 

C.I. Basic Blue 7, etc. Also, it is possible to use processed 
pigments in which a carbon black pigment is suitably dispersed in 
water or processed pigment in which a chromatic color pigment is 
suitably dispersed in water. 

The quantity of said coloring agent used is 0.1-15 wt%, 
preferably 0.3-10 wt%, with respect to the total ink weight. 

Next, MCD is a material necessary for dissolving the perfxime 
favorably in the water-based ink in said invention. Said 
material is obtained as follows. Namely, MCD is manuf actxired by 
the method of using the enzyme pullulanase with maltose and 
cyclodextrin (hereafter referred to as CD) as source materials 
and efficiently coupling maltose to CD. 

Among said components, MCD comprises 50 wt% or more, and 80 
wt% or more as total CD, and the weight ratio of a, /3, and 7 in 
it is 6:3:1. The existing CD has the disadvantage of not 



dissolving in water easily, but by its maltosylation, MCD becomes 
very easy to dissolve in water. 

It also has a high water solubility and is readily soluble in 
various organic solvents. This is the reason for being able to 
include various perfumes in a wide range. Said MCD is a powder, 
but when the perfume is included, it is used by dissolving it in 
water beforehand. It is easy to handle if it is made into an 
aqueous solution with a solids content of approximately 70%. The 
necessary perfume is included in the aqueous solution of MCD 
beforehand and then used in the ink. The quantity of MCD used is 
0.5-10 wt%, preferably 1-5 wt%. 

As the perfume used in said invention, there are the 
following examples: 

1) essential oils such as grapefruit oil, orange oil, lemon 
oil, lime oil, nutmeg oil, cassia oil, clove oil, geranium oil, 
lavender oil, and bergamot oil; 

2) alcohols such as hexyl alcohol, phenylethyl alcohol 
(rose P), furfuryl alcohol, Cyclotene, eugenol (clove oil), 
geraniol, maltol, ethylmaltol, nerol, linalool, etc; 

3) aldehydes such as C14 aldehydes, Cjg aldehydes, Cjg 
aldehydes, benzaldehyde, geranyl acetate, citral, furfural, etc; 

4) esters such as ethyl acetoacetate , propyl acetate, amyl 
acetate, linaleyl acetate, benzyl acetate, dimethylbenzylcarbinyl 
acetate, benzyl propionate, ethyl butyrate, amyl butyrate, 
stearyl isobutyrate, benzoyl benzoate, ethyl cinnamate, methyl 
anthranate, amyl caproate, diethyl malonate, etc; 

5) aromatic compounds such as nutocaton [transliteration], 
ethylpyrazine, lemon tarpenles [transliteration], orange 



tarpenles, vanillin, ethylvanillin, furfuryl mercaptan, borneol, 
heliotropin, etc. 

The above perfvunes can be used independently or in 
combination to form a suitable mixed perfume, including 5-10 wt% 
in said MCD, and adding the perfume to produce a concentration of 
0.01-5 wt%, preferably 0.05-2 wt%, with respect to the total 
weight of the ink. 

Here, examples of mixed perfumes will be given. 

Example Mixture 1 (rose perfume) 

Phenylethyl alcohol 

Geraniol 

Nerol 

Geranium oil 
Geranyl acetate 
are blended appropriately to form a rose perftime. 
Example Mixed 2 (lavender perfume) 
Lavender oil 
Linaleyl acetate 
Linalool 
Bergamot oil 

are blended appropriately to form a lavender perfume. 

The water-based ink containing perfume of said invention 
used water as the primary solvent. 

As the water, 40-99.5 wt% of distilled water or ion- 
exchanged water is used with respect to the total weight of the 
ink. 

As solvents other than water, it is possible to use water- 
soluble organic solvents. For example, it is possible to use 
glycols such as ethylene glycol, propylene glycol, diethylene 
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glycol, etc.; glycol ethers such as ethylene glycol monomethyl 
ether, ethylene glycol monoethyl ether, propylene glycol 
monomethyl ether, etc., glycerine 1, 3 , 5-pentatriol, 
triethanolamine , etc . 

These are used independently or by mixing two or more kinds. 
The quantity used is 0.1-30 wt%, preferably 0.5-20 wt%, in the 
ink. 

In addition, it is possible to use a surface-active agent, 
corrosion-proofing agent, rustproofing agent, moisture-retaining 
agent, etc., as required. However, regarding the use of the 
surface-active agent, etc., it is necessary to give sufficient 
caution not to decrease the surface tension of the ink. 

Next, the method for manufacturing the ink of said invention 
will be explained in simple terms. 

The water-based ink of said invention can be obtained easily 
by adding an appropriate amount of coloring agent to an aqueous 
solvent and/ or organic solvent, and after dissolving thoroughly 
with an agitator, etc., suitably adding dropwise a prescribed 
perfume included in the aqueous solution of MCD. 

Application examples 



Below, said invention will be explained in greater detail 
with application examples. The parts in the application examples 
indicate parts by weight. 



Application Example 1 

A 

(1) Rose perfxime 0.1 part 

(2) MCD (aqueous solution with a solids content of 

70%) 0.9 part 

By adding (1) to (2) and mixing thoroughly, inclusion 
compound A with a milky white color is obtained. 

B 

(3) Water 98.3 parts 

(4) Proxy 1 [transliteration] GXL 
(corrosion-proofing agent) 0.03 part 

(5) Eosin (C.I. Acid Red 87) 0.3 part 
Components (3), (4), and (5) are mixed, heated and agitated 

at 40-50<>C, and in about 30 min red ink base B is obtained. 
Solution A is dripped into solution B under agitation, and a 
water-based ink that emits a rose fragrance is obtained. The 
surface tension of this ink was 50.0 dyne/cm, the pH was 6.6, and 
the viscosity was 1.6 cps. 



Comparative Example 1 



Other than using 0.4 part of the surface-active agent 
NP-18TX (product of Nikko Chemicals) and 0.5 part of water for 
the remainder instead of 0.9 part of MCD as in Application 
Example 1, an ink containing rose perfume was obtained in the 
same manner as Application Example l. The surface tension of 
said ink was 32.1 dyne/cm, the pH was 6.6, and the viscosity was 
1 • 4 cps . 
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Application Example 2 



A 



(1) Lavender perfume 

(2) MCD (aqueous solution with a solids content of 



0.1 part 



70%) 

(1) is added to (2) then mixed thoroughly to obtain 



0.9 part 



inclusion compound A, which was milky white in color. 



B 



(3) 
(4) 
(5) 
(6) 



Proxyl GXL 

C.I. Acid Violet 49 

Eos in 



Water 



98.4 parts 
0.03 part 
0.1 part 
0.1 part 



Components (3, (4), (5), and (6) are mixed, heated and 
agitated at 40-50 »C, and after 30 min, violet ink base B is 
obtained. By dripping solution A into solution B under 
agitation, a water-based ink that emits a lavender fragrance is 
obtained. 

The surface tension of this ink was 46.2 dyne/cm, the pH was 
5.74, and the viscosity was 1.35 cps (25'»C) . 

Comparative Example 2 

Other than using 0.1 part of the interfacial active agent 
Noigen P (product of Daiichi Kogyo Seiyaku) and 0.7 part of water 
as the remainder instead of 0.9 part of MCD as in Application 
Example 2, a water-based ink containing lavender perfume was 
obtained in the same manner. The surface tension of said ink was 
33.4 dyne/cm, the pH was 6.8, and the viscosity was 1.3 cps. 
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Comparative Example 3 

Other than using 0.9 part of /S-CD (cyclodextrin) instead of 
0.9 part of MCD (aqueous solution with a solids content of 70%) 
in component (2) of Application Example 1, an attempt was made to 
obtain a water-based ink containing perfume with the same 
components as Application Example 1. However, the. solubility of 
/3-CD in water was much lower than that of MCD: it was 1.8 g/100 
mL after dissolution. It was not possible to obtain an aqueous 
solution with a solids content of 70% as with MCD in the 
application examples; one could only obtain a solids content of 
1.8%. An attempt was made to include a rose perfume in said 1.8% 
^-CD solution, but not even 1% of the perfume could be included. 
It was not possible to add the perfume to said water-based ink 
without separation. 

Effects of the invention 

When the ink in Application Example 1 was use to write on a 
paper sxirface with a glass pen, it was possible to write clear 
characters without blotting while emitting rose fragrance and 
there was no sho-through. 

The number of characters that could be written with one dip 
of the glass pen in the ink was 300 characters. 

On the contrary, when the ink in Comparative Example 1 was 
used to write on the paper surface with a glass pen, there was a 
slight emission of rose fragrance, but the fragrance was weak, 
blotting was extensive, and show-through occurred. 
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The number of characters that could be written with one dip 
of the glass pen in the ink was only 120 characters. 

When the glass pen was dipped into the ink of Application 
Example 2 and writing was done on the paper surface, a lavender 
fragrance was emitted, there was no blotting of the paper 
surface, and show-through did not occur. 

Also, the number of characters that could be written with 
one dip into the ink was 250 characters. 

When the glass pen was dipped into the ink of Comparative 
Example 2 and writing was done, the paper surface was blotted, 
and show-through occurred. Also, the lavender fragrance was 
weak, and only 100 characters could be written with one dip into 
the ink. 
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